Recovery of gentamicin from renal cortical tissue (assayed by fluorescence polarization immunoassay) was highest (P < 0.05) when using a sodium hydroxide (NaOH) digestion procedure without homogenization (90.0 + 5.4%), followed by homogenization with NaOH digestion (85.8 ± 7.7%) and homogenization with trichloroacetic acid precipitation (84.4 ± 3.3%). Simple homogenization recovered the least gentamicin (59.0 + 5.2%; P < 0.05).
Aminoglycoside antibiotics accumulate to high concentrations in the renal cortex of many different animal species (1, 3-6, 8, 11-13, 18, 19) . Several methods have been used in the past to measure the amount of drug sequestered in renal tissue, including homogenization with subsequent centrifugation (4, 5, 17), protein precipitation after homogenization to enhance the recovery of aminoglycosides from renal tissue (10) , and most recently, homogenization followed by tissue digestion in a heated sodium hydroxide (NaOH) solution (9) . We hypothesized that the homogenization procedure might not be needed for small renal cortical samples which were to be assayed for gentamicin if the NaOH digestion method was used.
Renal cortical samples were obtained from aminoglycoside-naive experimental sheep and cattle and were stored at -20°C. A renal cortical sample (ca. 300 mg wet weight) was accurately weighed. Gentamicin sulfate (Gentocin, 50 mg/ml; Schering Corp., Kenilworth, N.J.) was added to achieve concentrations of 0, 9, 45, or 90 pug of gentamicin per g of tissue.
Four methods of gentamicin extraction from renal tissue were investigated. In method 1 (simple homogenization), 600
Rl of phosphate-buffered saline (PBS; 140 mM NaCl, 1.72 mM NaH2PO4, and 9.05 mM Na2HPO4; pH 7.4 + 0.1) was added to the sample and the mixture was incubated at 25°C for 1 h. The mixture was homogenized with a stainless-steel ultrasonic homogenizer (Tissumizer; Tekmar Instruments, Cincinnati, Ohio) for 20 s at medium speed. The homogenizer probe was rinsed thoroughly with PBS, and the rinses were pooled until the rinse appeared clear (1.8 to 2.4 ml of PBS). The suspension was centrifuged at 1,000 x g for 10 min, and the supernatant was quantitated and its specific gravity was determined. In method 2 (trichloroacetic acid
[TCA] precipitation), 300 ,u1 of PBS was added to the tube and incubated; then 1 ml of 50% TCA was added. The mixture was homogenized, and the homogenizer probe was rinsed with 0.8 ml of PBS and the rinses were pooled with the homogenate. The suspension was centrifuged, the super-* Corresponding author. natant was transferred to another tube, and the pH was adjusted to approximately 7.5 with either 10 N or 1 N NaOH. The supernatant was weighed and its density was determined for final calculations. In method 3 (NaOH homogenization-digestion), 300 ,ul of PBS was added to the tube and incubated; the contents were homogenized, and the homogenizer was rinsed with 2 volumhes of PBS, which were pooled with the original homogenate. An equal volume of 2 N NaOH (wt/vol) was added to the homogenate, and the mixture was incubated at 70°C for 20 min and then cooled to room temperature. The pH was adjusted to 7.5 + 0.2 with either 10% acetic acid or 1% acetic acid and 1 N NaOH. If the pH decreased below 7.0, the solution became cloudy. The tubes were reweighed, and the density of the solution was measured. In method 4 (NaOH digestion), 1,200 p1l of PBS was added to the tissue sample and incubated. An equal volume of 2 N NaOH (wt/vol) was added, and the mixture was incubated at 70°C for 20 min. The digested homogenate was cooled to room temperature, and the pH was adjusted to 7.5 ± 0.2. The tubes were reweighed, and the density of the solution was measured.
A liquid portion of each sample extract was assayed for immunoreactive gentamicin by an automated fluorescence polarization immunoassay (TDx; Abbott Laboratories, Abbott Park, Ill.). This assay is accurate within 5% of standard samples, and the coefficient of variation is 3% in this laboratory. Comparison of gentamicin recovery by the two methods was done by analysis of variance, with the factors being tissue digestion method and concentration (SAS, Cary, N.C.). Extraction methods were compared by the Student-Newman-Keuls multiple-range test.
Recovery of gentamicin from renal cortical samples was significantly less by method 1 (59.0 ± 5.2%; P < 0.05), whereas recovery was not different by method 2 (84.4 ± 3.3%) and method 3 (85.8 ± 7.7%). Gentamicin recovery by method 4 was higher than that by any of the other methods (90.0 + 5.9%; P < 0.05) ( Table 1) . Both NaOH methods (methods 3 and 4) produced smaller confidence bands for the 0-p.g/g standard than for method 1 or 2 (Table 2), indicating that the limit of sensitivity (defined as the concentration that can be distinguished from 0 with 95% confidence) was lower.
Renal cortical concentrations of gentamicin from six sheep treated with gentamicin (26.7 mg/kg three times per day for 6 to 10 days) determined by methods 3 and 4 ranged from 692 to 1,580 ,ug/g of renal cortex (Table 3) . Concentrations tended to be higher by the NaOH digestion method without homogenization, but'these differences were not significant (P = 0.111). The NaOH digestion method without homogenization recovered gentamicin more completely from renal cortices than either the TCA precipitation method or the NaOH digestion method with homogenization. These observations correspond with those reported by Gilbert and Kohlhepp (9) . However, the same study found that the NaOH digestion method recovered more tobramycin from renal cortices from rats given parenteral tobramycin, leading to speculation that the drug distributes differently in vitro from the distribution of drug in vivo. Gilbert and Kohlhepp (9) hypothesize that the NaOH digestion method releases the polycationic aminoglycosides from their electrostatic binding sites with anionic phospholipids (2, [14] [15] [16] in the membranes of the renal tubular epithelium.
The results of the present study show that there is no advantage to homogenization before NaOH digestion. The homogenization step before NaOH digestion is more time consuming and may result in somewhat smaller recovery of 
